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(57) Abstract: 



PROBLEM TO BE SOLVED: To provide a diffusing and 
reflecting board and a screen for projector using the 
same with which diffused and reflected light can be 
limited into desired angle range, uniform luminance can 
be provided within a visual area, the center of the 
visual area can be located in the normal direction of 
the diffusing and reflecting board even when 
illuminating light is not photographed and the direction 
of projecting light is located at an angle different 
from the normal direction of the diffusing and 
reflecting board, and the wavelength characteristics of 
the diffused and reflected light can be controlled. 

SOLUTION: Three hologram recording films 83, 84 and 
85 are successively stuck on a base film 82 and a light 
absorbing layer 86, protecting layer 87 and reflection 
reducing layer 88 are applied on these films. Cubic 
holograms for diffusing and reflecting red, green and 
blue are respectively formed on the hologram recording 
films 83, 84 and 85. The cubic hologram is a paraboloid 
inclining the shape of the interface of each layer from 
the vertical direction of a screen 81 for projector on 
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[0 0 7 5] .tfc, |Sfl5 (c) iC/]H-tt»Chc*ttti ! l ' 
(±, SffiEcoJ: 9(r^L/--^|" 1 8* N H3(C^Lf-2 
Jt*^«53t^ 1 0 0C, WHlCfUtMlt, to 

i i ^nmx&tm -omm^x^x, nmz 
[oo76] .LmmmMk i r ii, 1 1 

& >k&\zmmLxte% mn ^ p >/ => ^ ^ ^we s * i p 

y r 7 i*Sl»"7 >r A A l 3 ' tiK if =7 ^SK l 4 ' tcitt^f 
SKt«h8;$ixt^5„ L*>U l^t/llxt* i l' 

a^p^^^coft 10 co ft ifii co /j: i~ JMcW fti co r f « M c/ ) ft it 
teS^^tite i l cofccoiji»fcot^5 0 
[0 0 7 7 ] tit K4ElfciBjar*ff=i:lii] --c/>*W- 
±ot, h*H£*JK»tE 1 1' eote«R«*coft*«pi* 

30 |ff]«<0»S*:^1^fbnfc (Bfl4 (a) , (b) ) 0 

[0 0 7 8] ^^t\ ft^ai^P^^A^JJCtSfrW^W. 

jSft%ffit-*>nHt. ^cof^f«7^p A^(OAW*<?)KW 

Ajci/— h(Officoffij|6^^^)t^AWlfc#^ «#t 

t^lSlll*lt*cO»JtJi— ^tc*5„ [5]<K*fft;*ll^? 
te»JK#*46l l 1 toffii»^&«i^tir^ntf, tcoiR]*;*!- 
^ ifii^LtttSjSW-ra^Sr^^irLt 
40 @Sr3t^tU»ti"5o rco-fctcj;^ Sfa^teWcftlSW 

[0 0 7 9] WJitOJ: ^7^Sli 14 (14' ) 

$^^flfrlll3a (13' a) t v BW*CO{g 
^(SBSf^Pg l 3 b (13' b) ^^SIc*Jl*ixtV^ 
S^fiK^ p ^9 AA?jf!5fig$nt*5 V s t(Offirtc7)»/jNg|5 
^(c^o^t, ^^ixt^6frar^p^7^<o«-JBcoJf. 
ffi<o«5tt^ % *^W^l£»SW«l 1 cosac^tfcS 

so fe«i^t^5ift*ffi-e*>»j, c<D«/h«5»^esrt»r.ia5»i 
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LT^3ffi»Jfctt«l I (11') <CJ:tU±\ ft£»S«t 

[ o o 8 o ] ['JgJK^0*g 3 ] **#Icofi!i6/r*JtecoiKlli 
i;oi>t[s{|9^f J Mi i tcJK<5^TiftW-t-*L(J, rii^) 

[00811 M 9 (a), (b) ic;iW.J: -Jlc, ^X-Sfii 

-h22t, z. co^ p ^ ' v A h 2 2 i»7k u?=7J* 3k2 

S:flBx.r, «h£*tt-Ct^ 0 
[0 0 8 2] |-.3ti3ft P ^ 7 A h 2 2 (1, * P ^7^ 

t^/^ix^M^iti^o fit, M^trd^l^ 

i^S., <C*J, 1«I9 (b) (d^L/h4tfc»6t#t«t2 1 coWfii 
Wtr<±, *p ^7^IB^7^^2 3 'pic, »g<o-~fi# 
iL/jv f ;-LT^^t^\ '^Cdt 1 o-«ci oofco 

rf<JWW**2 3 a £ffiH0r*Il2 3 b ^^45fl,^ 
[0 0 8 3] Z " "C\ Ltd* n P 7 J* i/— h 2 2 CDftMH 

Mi o*o\to«[Kj3icj£r5^-cijiW-*-ix(J, 30 

[0 0 8 4] tel 1 0 l^,]<-r J; "5 IC, h§E# 9 2 4 

«S#/PJT*HA»5ott5 0 hfd#^x£-«2 4<7)fi6*coffi± 

U:«2 6^3- hi"6c S^tC lift 110° ^DX 
h 2 8*. ?*7J*3SMy 4 /UA 2 3ffi(Cgt^ 

Ail* "7 -f 2 3 cb^y h 2 8 fct^M(C*Sr^S 40 

«LT7kJ§2 7£g£tf& 0 :^i^l:M^tLf:^2 
9£\ B3JC*Lfc2**T**^* 1 0 OtC % 
l:fUt8*L, iSg4 8 8 nm^-M^Ar l/- 

«T3W, 2yti*m*§?yt^6 0 z<Dt%<r>i'— if 

*j|ltttfilOmW/cm J rfcSo ^p^^A 
tia#iiL2[if*ftl 8(^LT3 0° C0ftft"CA*t 

i wfcwiia- -c*>So so 
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[0 0 8 5 ] o-3Vt\ hfd2 )t* 1 F^)t^^ 10 0C 
J:5»*«, *A'>- h28 Srli-f LT\ /kg 2 7 
£«#JR^ WW 2 9(C*#Jl7>-/co^ij$ (5mW/ 
enr ) *2m«tU, U V*:* Tfcfr 

f*m 2 9^-100 °c-e 3 o »ns]Jip#a it, 

ft o „ 

[0 0 8 6] Ja.LcoteJStc j; 19 , *p ^7^,^7 f ;w 
A 2 3lc, ffr^/^-iiJ^ 

a!W*cOiffit x riSSWW45M2 3 a WW4'-c/)^iMlt//isW 
4<-J8 2 3 b t tf^KizfoiriisiiXi^Zfofefc p 'f*? 
JFM^nr^&^p if=7 2*is— h 2 2^Kj*IS. -t L 

[0 0 8 7] &4b\ * u#=7J* h 2 2 coft£R4!lfl!-e 
fflt^-^U XAy- h 2 8(1, m/'j^ 1 1 0° (/)'/'J X 

[0 0 8 8] l:fdte»ai»«2 5 WflR'lMClftfbr 

c^>W:»tti"C*5Sc ^Lt, ^p ^7Ay- h 2 2 c/>3tBft 
. k (/ > hi J iH { * K ( - id H $ S o 

[0 0 8 9 ] o#*(C, .KJiitt;K/5tW&*2 1 ic, KM 4 8 
8nm^fi)tS:3 0 n h A#t L tefftteW 

fc^ftflE^^aiarL^t ni i (a) tc/i<-.i-w 

tt4't#/c 0 it, fife*:* 30° t/)ftie^f)AWL-C, 
0° y7fn]c/)S#+*^&tt^*»I^Lt<t r^i, tell 1 

(b) ic^m^m^ <c*o\ -£oay^*ft-rt. i-.as 

Lfc^JfecoiKHg 1 cot>co<t!„1---e*>5 t , 
[0 0 9 0] ^cnj:0(^ hidiL/--/j?i;-ic.toTf1^5 

d^J4 7 0 n mri>fb*£j 5 0 0 n mcOj&ffl^J 2 0 n mCO 

[0 0 9 1 ] r^-e, *flt*D^7A(OftK|(o»4i(;)« 

'hSB4>^ffirtlcK^JL"CV>5*n ^7 Ay'- h 2 2— <n 

co is co co co m M ft I - i: fc ft J* ^ * f^l ( c K #H" 5 

-h2 2_hlcl£»ail«2 5S:e«-*-5wi:(cJ:^, fjf 

[0 0 9 2] Ctnt ^ffl^5te»iSiS«2 5ii, 

tfctt Wtc /h $ ftlttkft cofe^«'e fc J: v \ tt*aii«« 

rtx&&m<nftmz$:wt&i£z>ftmx^ xzttmkft 
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[0 0 9 3] hco J: # 7 * it-IE 2 4 _L(c, 0fM 
MW*12 3 a fflW^CO(£V^(S|fHfl 1 ^»2 3 b t ^ 

ft rt|c«JB Sntt^S ffcffi* p ^ v A tfBtit £ tiT^3 
*j , AM 5 ft r ^ 6 f « * p ? v a co # [Si 60 jfcg& 

mhi 2 5^iti*nT^54tB[bc#+lk"2 1 CiJiftlf, tft 10 
Ift/x W )t Srriff «c/> ft * ttlffl lc»J PR nrflg-c, -C^j - 

l"]^«te»KW«^ A'ffi] & S&S ft /£{;:*> o T , ffi 

[0094] [X-ASco^fi 4 ] -*5gWcofili6oggJ!jte60^|g 

[0 0 9 5] M 1 2 (a) , (b) |OiVr.fc OtC, ^% 20 

</u^3 3 xJSK«3 4 t^ffi^ffiiJtcJ: ^ BA»Sii 

T+Si££ftT^£ 0 

[0 0 9 6] kpTd* u ^ < /W, 3 3 fefc 

RKWf5»ttf)»45 3 Il«t7)»/h»# ($ l tt/]xffi 
; ;)3 5, » 2 »'hfflW-> 3 6 , !fc 3 »/hjf|5# 3 7 ) ^gjf*] 
CK^itt^j u *Lt, frit l«-f O60»>hR|tf>^ 

ft 5«:^C, -t co»/j n ^ ifi ( ' E?iJ $ ft T v ^ 
& 0 hid* 1 »'hffi*>3 5 (cii, Bifa-t-S® 1 co 

Sai^*H£^5**W^ 30 
M3 5at, MW^coiS^lSHW^W 3 5 b t^kd 

h*d*2»'Hf|S#3 6lC{*. »2 60«t*(C*flS"*-a 

mmm-c^mtnmm 36at taa^f^s 3 6b 

hfc*3»/hSIW>3 7icii, S3<ojfiS(c:*f^-t-6SPfl 

ffl-Ci«SJH*f*« 37at, 37b^ a^SlM 

«/g£ftT^6f«»*P ^7A«$lit^5 0 
[0 0 9 7 ] ^-"C, ±»<7>»l»/h»#3 5, fg2® 

P ^ ACO&g60#BcDff^^ N ^frttasifcttSfMK 3 

«3 i£niB^f)ii^Tv^ftMT*fcottJ; 

6, »3»/hffl5#3 7(-JFM^tirv^f*«^p^^ A 
co^8co#B<7)«#4ft # . #»/J^SB^ r t tcftft o t ^ 
x fc i v \ 

[0 0 9 8] El 1 2 ( b ) LfcttttEW* 3 

SfS5> (»1*/Mf»3 5, »2l/h»»3 6, £3»/h 50 
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S»3 7) &«(D=p}$ittL*M^L-CV^j:t^, * 

ISJCttJS 1 0 1 0 0»COjlSHW*|g3 5a, 36 
a , 3 7 a t (SBSf 3 5b, 36b, 37bt^?) 

ft s T-**«jfi35 s ^ £ ft T ^ 3 „ 

[0 0 9 9 ] 1 »/J^»3 5 (rt^fe^btWi" 

'KffS^ 3 6 liafeilxWtSi (' N * 2 tf>»-J^ffi& 

5.t ?S3c/^jt^iffiii£$itr^6 ( , 
[oioo] hJdttttiicWfti 3 l c/>fi-:K^a- 

Sr. Ml 3fcJ:m«l3^JSfe^^T«iW"riUi\ WKc/>t 

[0101] 1*1 1 3 |C/r^"J: I J'd^'v xj,tfe"3 4 

^ -//cOrMhi-, hSr#I^Lfc^p ^visifd 

i7^/UA3 3 (*Da : raL/S>ft*t^*A^T f y ^ x) 4- 
«#ffl-CHiS n ottSo hfd^/^ ^ ^ 3 4 ^ffli A-^ifii I: 
(C(±, ■■F?*»)tlMpoo=f— x h)tS:l»ih-rafc*6i-KWI«J 
lhH38*3-htS 0 Jbi:, vOnl/y/y'-h 

3 9 Sr, ^ p A^d»^ ^ 3 3 fRi](C ff^Tfid^i- 
6„ ^tcVlfiSiifcWfK OSr, M3lC/j<Lfc2 
)t*T#)t«i ooc, M8|:(Uti(i|t6 () 

C'C\ J^^ : f4 0 c/^^v X^t-IM 3 4 ffl(Cig)t"V XM1 
fir, "V ^ p ^ > X h 3 9 fflj]{cig)fc-v x ^ 4 2 ^rfid 
StS u ^</)jS)t-v x ^ 4 1 (dii;, 2 1 (/)'#] j>(/>*a-C 
.iE)t^ / />4 1 a fciS*g|i5>4 1 b//>X>J . v h^t-jftltt 

nrt^o |p]«ic i^yc-^x^ 4 2(ct>, ia»4 2 

[0102] «HHR^f4«t?#>5» 1 ajtfftlt 

W4 OlaILt, ?^'M-4 5 8 n m(/)(H -fe'K-(/)A r U 

- 3t -e 1 5 fpm . 2 it * t-*bi 5t-r 6 „ 

[0 10 3] Illia^ jS)t^»4 1 b^riS)t^ / />4 
2 b t SriiifiLfcl^— If^iot, 3g 1 »/J^5»3 5 
• «iff*|3 5 a tffifflW*»3 5 b irtfSftfclC 

«M^tiTV^6f*:«^p ^7i.^WSiia o 

[0104] of(: N iifdcOj^^^X^ 41,4 2^^ 

tL-en*2J6yC:(ftWrH^-t-S. 1 Z(/^2«*{iRi: 

lis SB 1 ^7tfiZ:ecOiS^:^ / 7>4 la, 42a 

»/h8B»^#.i-iS**ix5 <t 9M X ^yc:^x^4 l, 

4 2^mii8*ffiBJ:^*n€ r nia*:ffl5»4 1 a, 4 2 
a ^«fc*(tJ»«lS-frfcffi:|l-C*>5o -hid* 2J63tffiBJ- 
j eMM£Stlta)tvx^4 1 1 42^^LT, ^ 
^4 0i^>StLT > SS5 3 2 nm^-Rft^N d YA 
GU—tf3t"C3*WB, 2**T*«*i-6 0 

[0 10 5] rtticj; ^^g|55>4 l b tmyt^A 
2 b t SriftiflUfcu — Sf3teK<fco-c\ S2»/hM3 6 
KB«r*«3 6 a i:fiJB«*Ji3 6 b t*«*5Uc 

[0 10 6] *^t-, _hfdcOjg)t^^^ 4 1, 42^ 
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i±, m i mftim&£xfm2&mm<nmit^ / d4 1 

a , 4 2a (ClS^i" 5»/J^»^^l-iS3t £ftS ± '3 

ttvx^ 4 1 , 4 2 Srf5 2 58E3t{ftKJ; «9 ^ft^ft 

i$)fc£ftf>4 la, 42a COi^it^SA $ -frfcfiBT'fc 

S„ «d?B 3 «>)t{fLW(c^ti^ixS:ai$ ti/i^>t"v x * 
4 1,42 £r^LT, iW4 OC^tLT, S£fi 6 4 7 n 
m(/)fft -iii'M^Kr U-f )t-C5WI, 2 )t A ^®)fc 

[0107] -ftjC.fc^ iS)t^ / 7>4 1 b<hi£3fe«5#4 

2 b t^itfiiBLfcu— If fc^ioT, ^2»/hffltf>3 7 
-M, f SIMhl"-M3 7 a tm&iTr^M'S 7 b ir^^/ICl 

MM 5 * it i ^ S f*fl|* p ? ^ jU £ ft S c , 

[0108] /ctJ, -coir^cou— tF#3fi/tfi#J 1 0 m 
W/cnr "C*>5 0 *P ^/UjU 3 3 

AWL, #7X&*fc3 4<RW^^fla*t*nS#flB)tL 2(i 
,K^f 4 01: *r L T 3 0 ° co ft If t'Attt 5 o 
[0109] ;t tz, .I)tvx^4 1, 42 £rg$ 1 Mitift 

?B2it*R.«, »3»*{anfciwic-rc>L-t»«-r 

6 * bfrX'Z S<, 

[0 1 10] o-5t^c\ kdd2 )t'5k -t-?*)t'T : * 10 01; 
4 0|:/ki7>^^8 (BmW/'cnv ) £r 2 #f!0 

fKWLT, UV*a7Srff^ ftf&C-, *C3N-4 0SrlO 
0°C e3 0»HJAH|»LT, ^SDffflSrff 9„ 
[01 1 1 ] KcO«Lfl^ J; <0 , * p ^ 7 y 
A3 3{c, tef&b£#^Si^ 

(SB 1 »'hB[S*> 3 5 , ?B 2 f?^^J-m^> 36, |3 

3 7) ^ ft « 1 ^lAIi s o^^»/J^a5»^^^^Sffi^^i', 

^c/)»/j^>^ 1 a? 

W0ftS o tLt, t:I[iSia«»3 5Clt pJfg-T 
S?B l c/)^^ic^;i-sii^l^^ffl^W(:®rr^oo r tiiN 

35a^ JfflSf^cOf&V^aW^g 35bi 

a* atr mm ^ntv^ i*m* p ^ v a a^j* s ftr v ^ 

So lijEIB 2 »>hfflW> 3 6td(i N M2coftg(c: 

*tit+SMmiW'Ci*!JBW*)l3 6 a t N <&JBtff^H3 6 

'C^So l:fi23J3»/ha^3 7(C(i, ^ 3 60«tg(C*fJcE 
•4-*WfUIW!"C*iJfflW*« 37at {&fl#f 37b^ 

[0112] rasw«3 K^f^Kfeffl-cfflt^a 

co*sco>lfl ioo/i mcop B iig^ffM£ft Tt^s-^ ^ p u 
yx7L/^f^5o -hfB-^-r ^ p h 3 

[0 113] o^K. _bfBteMKWffi3 1 Id, M4 6 
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0nm N 5 3 2 nm, 6 4 7 n mCOt£fe)fc&* 3 0 ° cOft 

fcir^^, hi 4id^-r^t*^ / #fc 0 fe*5, i»i 4i±, 

fr«SlcfcNt5ft*co»/t(ci:orfr/rffltftfbLT*) 

So 

[0 114] z.coJ: -5tc, hi*LfcJ/i!£-ld.to-rfVW3 
nfc^Jfeco^l|i(c^^^51ft»/3t>t«i3 Ml, W;ftfcht4f 
3t^J4 4 0 n m/^^^4 8 0 n m, #J 5 2 0 n m/jUj 
5 4()nm, #J 6 3 0 n mrt^^J 6 5 0 n m gO^Hc/) 
10 SEJ^Wtr*>ofc (1 

[0 115] w.W)J;')^ ^7X«K;j4 Lie, -tit 
eft* Wtff^If teHW^M 4: ^ « MUcfiM Sii'C v > S 
tettJxJW-r S SS( ft S ^ p / 9 A /F^/* £HX 
l^S 3 ff.^^^d^i?|5^ (SE 1 ?&'hg|tf> 3 5 , m 2 j»'lMW 
»3 6, g3fflW/)3 7) ^rtirt<Cttain-C^54t 

^ia*Lfc»/h«BS5M^ ^n^ti^^mik^^iim 

SWtSo ±ot, 1 ftco|ft»ix#ttK 3 1 C mScc/)ji)f 
S Jx W«g Wt- * ^ ^ v A tdi* ^ tLfc f*«^ 
20 p^7^^Mt5:^^t^^ (1 Lfcd*o-c\*fe' 
3»fe • #fe^ 3 >c+i,ts L 7t i& li WtttiMfiM ^ -U: S * 
«^ p^/7i. mi »'hBB*> 3 5 , SB 2 »/J^8B» 3 6 , 

[0 116] [^JficOfl$S|5] ^^gW^fl&^'iKJKf^lB 
W^@l 5, 13 6, [3 1 4«dJK-5^-Clftf!fJ-r*Lii, 

[01171115 (a), ( b ) (c^iM: (c, 4:* 
30 J5te^Bli«d^^*5ift«:;xW«5 l Ci, ^'v 2 t 

3 P ^7 Ajtil* V ^ ^ A 5 3, 5 4, 5 5 t tf*t& 

[0 1 18] .Lfci^P AIlZ^^ >r/UA 5 3 (dfl, 

b t ^ 5e ^ JcfSli £ ft r ^ S mn* p ^ '7 A ^ffM $ ft 

ftT^Sf*«^P Aco«-gco»ffi^tfc^, 

^^te®:ix#i-«5 lcoSffi^r^-e^S^iii, ^StMil' 
40 *frtotfSte»S#t« 5 lcoSi!CA-r6]j&^fbffiv^-Cv^SJ!*4*B 

[0119] f^^iC, _h|[i^P AfB^V 5 4 

icfi, »2ojRfttd*tiS"r5wraHi"c?iiiJa#f*Ji5 4 a 

fc, (SJffl*f*M 5 4 b ^T^SMffjf £ftT^Sf£fI* 

7^/^55(ai SB3<7)«Eftic*n£"r5«MiH"ei*jffl 

©f^Jg 55ai, {SHSf^M 5 5b t fr&Kicmm £ ft 

[0 12 0] 4*5, El 1 5 (b) |OTl/:te»SWft5 
50 K7)»fS|g|T*ii, ^n^^Aiajg^-f 3, 5 4, 
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1 0~3& 1 0 OHcOji5ffliff*Ji5 3 a , 5 4 a, 5 5 
a t (SWUf 5 3b, 54b, 55bt^JS6T-» 

[0 12 1] tMX.X. BlCOft'ftfi, ^P^7^»7 

* /u ^ 5 3 lc&)SL iStiZ f*«* o ^ 7 A 

MfL /I^t^ 7 A IdM 7 < 5 4 C 0ric ^ n a Wfl^ 10 

[0122] ::^\ hfittRRWtK 5 l <nft9t1rm 
% . I:idi L fc'iiJSfiiO/F^flg 2 coftipllgl -0#> 5 D3 6 *3 J: t>*[*l 
3 £ $ m Ltcff ?j Ift BH f ±\ W T co £ *s *> 5 0 

[0123] M6|;^ltJ:^;, UK #9 xg«5 2 
go ->/^>ifii.h(c, h£r#lri* L/c^p ^ Affi 

«*ffJ"CBA oit^ 0 5 2 coffin <7>ffi± 

1 6 & , ^p^7 A IdM 7^;^5 3 fflij (C K*i-Ciaai- 

r-^/t'r-^ 1 0 0C, 4*1*8 lCftx.-C3£#U gg6 4 
7 n m^)^--»McOK r U~if *"C 1 5 fcWSK 2 ft jfcT 

[0 1 2 4] o<Sl hid 2 3fclfe-T-**^* 1 0 0 (C 

.fcSS*)fcSK v^^Pi/>X>-M6^lif L, IW 
(^ft^V^^flfc (SmW/cm 2 ) £ 2 tfMBW 
It, UV^rzLTSrfT^o ftf&fd, «^Sr 1 0 0tt3 
0 $>IRJJJI1& L T , tt&aSrff 9 o - *Ud J: 0 s * p ^ v 30 
i*A2»-7 ^ A 5 3 icti, /#feSrS«-TS J: 9 icSSJBW 
*M5 3 a i:(B;ffl*r*Wl5 3 b k^ScSKdflfWSttT^ 
<S p ^ v -A Mt& £ ix 5 o 

[0 12 5] o^(C, h&*J^ Lfc*n ^ v 

A^J7^W5 4 (*if^^>|t|!:tA^«y^ 

' co J; ? El 3 K^Lfc 2 ft*^ * 

1 0 0(C3£#U M5 3 2 nmCO^- j&ftcON 
dYAGU-f*t3M 2^^*^ t^^o 
[0 12 6] O^^f, _hlB2^*T-*7t^ 10 0C 40 

l-/k«9>^eO*^j» (5mW/cnr ) £ 2 ^fflfig*f 
It, UV^rarrfT^o ^LT, ^10 0°Ct3 
O^WLt, $\*M£rff9 0 r.tlt-ct^, *P^7 

*l5 4a ti£JBW^»5 4 b fcj^Sf-Wl^tlT^ 

[0 12 7] #CjiXfc*o^9 Afa^-7^/WA5 4£r v 
5fel-*ft6 4 7 nm^2*3|ET***-ef^*lUfc*ci^ 
7A'>- hco^n Afg^^^/U^ 5 3±|Cffi##J"r? 50 
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[0 12 8] Skid, h**W* Lt^n ^7 

dco J; Jctp4B$iifcK»S:, 1*1 3 ICS Lfc 2 Jfcsfc !"-# 
1 0 0(C$£#U rSM-4 5 8 nmCOl(l <M(/)A 

[0 12 9] oo^T, k,li!2 Vl*: R#3fc'7 : iR 1 0 

(C/K»v>^V)^^ (SmW/cm- ) Sr 2 ^fiiHKW 
Lt, UV*3.TSr?f 0 e *Lt, iKfl-Sr 1 00°C"C3 

o ftmMmLx, nmm&u- o , ztuci; ^ , ^ u 

AJd**^ </UA5 5(C(±, J: OlcSSMW 

5 a ifgtiiW4Ui5 5 b t^*?Li^«i»(in-c^ 
[0130] t^^n/c^p ^/siidss v -r/uA 5 5 sr, 

7ti-Kft6 47nmfc532 n m«2 )t *T*at)t'CM1- : 
h(-**«ij-eii5»)o(t5o 

[0131] W.hco«tJ8(c.t <9 , ^/vxtf«(5 2 h.ic, 

^n^nfxzm&^&tezmn* p /7i^ft5 3 «c 

</^n v^ffi»V < /UjU 5 3, 5 4, 5 5 fl?fBWSix 
[0 13 2] K»/5t«« i l coff-:Ktofflx*ill^5 

y^'ru^^^ i/c, l-.ld-^Y ^ p u> x^>— h i 
6 (;t N »/J^> 'J > K 'J U> 1 0 0 // m(/)|«JHH 

t«$lltV^U>f^^7-y- K'^ot^t 
v\ 

[0 13 3] :(/)^^)^f»H : l^lOm 
W/cm' v^Pl/>X'y-M 6« 

0° coft«-eA*ti-So 

[0 13 4] o^|C, .hlEtt*fit»«5 nfe*S: 

3 0° (o«s^f,AJtLt, o c A-r6i^SW*<^S[»*S 
nfc**J6w»«(-*^^5tt:*SWS3 lii, ffi*btW 

3t^J|ft4 4 0 n m7)>^*tl4 8 0 n m, fi5 2 0 n m/Wj 
fi5 4 0 nm, ^) 6 3 0 n mfrbtfi 6 5 0 n mCOjffilScO 

[0 13 6] ^_hcoj: i/7Xlfi5 2±{c, -^ix 

D^7AiajS7-f/UA5 3, 5 4, 5 5^flJiit^ 
6tt;ifcR#«£5 l(c£tui\ -tix-e4x»/i5«ft«:*o 
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ft/* « $ * 6 f*f** n ^7^5: ffM-f SltiaO, ft 
MfcWS 5 i: ««:«rtti: £«nx.t# v-*^S:fT r 

[0 13 7] te^iKWtMSr, JxttS^coRftS 

[0 1 3 8] ft-tfftfjiJ, *n^7AHi7 i ';^(/)W 

(^o^tfel 1 6 ilS 1 7, JjJitfl&l 1 3 jC^^Ttfc^ 
[0140] W16 (a) , (b) Id^i-Jz^M, ^36 20 
2#C</)*n ^v^jdftfcv </PjU6 3, 6 4 i: ^«Jfi-#?fO(- 

£ ^ ttt « s n x mt& 5nti^ 0 

[0141] kjii* n ^ ^ A ( r!M7 -y /u^ 6 3 ftfc 
ftJ*#li-a«l*<o«tt5 3«Jgco»/hgR# (35 l 
»6 5, |[2i»'l^6 6, KS3M»6 7) ^Sf^J 

10 6 5 b k?y<'£tazffimistix\<^mM*v ^^^b 30 

rit£ft-c<^a 0 ::t\ Udm l»'hB|5#6 SlCflMS 
riU£ftK#tteE6 1 co*iic>yf6j-e*>sjsaifttfi, *>£vm** 

[0 14 2] mm\c, k«J3B 2 »'hSB# 6 6(d(i, 35 2 

4*6 6 b t^^.fficaMi^nTv^iflEtt^D 

BfitistiXii^Z* h8Ef5 3»/hffl5^6 7(c(i, ma^jft 40 

6 7b ^7^« 

[0 14 3] 4*5, B16 (b) ^LfcKt«ScRSt«6 

tt# (Sl»/hM6 5, «2*/h«B4>6 6, ^ 3$S^J- 

0^*1 0 0Ji<^i*B*f*Jl6 5 a, 6 6 
a, 6 7 a <b{B;ffitJf*Jf 6 5 b, 6 6 b, 6 7bi^fc 

4 5 =f»mm^Mf& jnt^5o 50 
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[0 14 4] rs]1S(-> hfd^n ?y Afdif? ^/u^6 4 
dli, tt«KW^5«gcoS45 3ft«co»/hSB^> (IB 

4»W6 8, 3B5»/hg|S#6 9, 3B6»/h«tf>7 
0) ^jBrti:BR$ixt^5o t Lt, hJii*4«/h» 
5>6 8(cfi, ^ffl^5»4^jftKlc*fiSi-5«B!]IMt?fii 

(SfiBOT^W 6 8 b t^^^CMiJiLtt^ra^ri '/ 
7A«i!fl'itl>6 0 lidtRlc, kJi!$5»'Jstt»6 9 
dfi, 35 5c/>$ft<c*fj,^ 9 a 

(ttfifliff 6 9 b t^4*/£(c:tt«^iLT^5f*«^ 
p h.idgfS3i»/J>S|S^>7 (>M 

fi, ^6 co«Stc*^i-SBfB]M-eifiSB!*f4W 7 o a 

(6HWi7 o b fc^*/L^«»|S*L-C^5f^«^ 

[0 14 5] ish{z, .k&i<o*n Y ^jU 6 

3^^p ^7^^7^/^ 6 4i/5\ SB 1 J»'hffiS»6 
5<o KtCSR4»4^>6 8^, 3B2«/hSB^>6 6(/) ktc 
SB5»'hBB#6 9ri*, ^3»'Hfltf>6 7 0) L(C?B6i!»/h 
»»7 O^^rti^tS^^ctOic, tt#ffl|c«fco-CIVi# 

[0 14 6] /Jllx-T, 1 »'J^SlS^>6 5^o\ttK^4«/h 

Stt^^itt^o fit, SB i eo St At J: ^ *>?B4 
cojSftco^^jii<^sns n *t, 3B2»/M»» 
6 6*5J:t^S5»/J^^6 9««feS:R*t"4-a.t Otc, 
S2co«gt»5cOiSEM^K3£SnTV^5 0 -tL"C\ IB 

* ^3»/hffl$^->6 7*3J:tJ«S6«/hSf|5»7 0 (±W 

fe^lxtft^J: gS3<^K-S<t*6<ojftS^J3:'£S 

ffiv^t>co?5^li[R«cjia«Six-Cv^a 0 
[0 14 7] .hlElt»SW4R 6 1 cof^K^it- 

Sr, HJ6co^lS4eo»iSRl - C#>S[a 1 3*5«tVia3S:# 

[0148] H 1 3 (C^Lt J; -9 (C, hfB#^ ^S«6 

BBS* ^ ^/^6 3 (^H-r^^v-^hM^-A^^^ ^ x) 

KihJl3 8 Sr=x— h-t*5 0 -v >f ^ a u > 

h 3 9 4:, ^D^7^E»7>f;^6 'sm\zmnxum 

T\ _bizELtJ:9tc x K»co^9^a4E6 2fllJ|ci||*-r 
4 i ^ n -^^ ^ p i/yXi/- h 3 9ffi(c^7t-^*^ 
4 2 4riai3:-r5 0 ^CO^Tt-v^^ 4 1 2*flcO*| 
^"CiiJtSC^4 1 a t^it^4 lbtf*!) y bm^n 
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4 2a tiS*SB^>4 2b^X ij y h«JC»tt ^iXTV^ 

5o 

[0 14 9] Sl^ftfftllt^^tL-Pnai^SiXfcS*^ 
x'/4 1, 4 2?r^LT, l*W^Lt, iSS4 8 8 n 
mC)>H tK-^Arlz-fl-C^f^L 2*-# : R#jJ3te 
ogffc, hlS^JIA-v x * 4 J , 4 2 Sr-tn^ti 
9R 2 S^fvlpil^dxAfc L , Rft5 6 8 n m(/)^ • St ft CD K 

r Ffc-ei swim, zKsK-PwatJt-rSc »»^, 

l-.,fd</)iK)fc-v xNl, 4 2 Sr-tix-eix® 3 ^)tf/:g(^ 
URlOmW/cm 2 ~C&>5 0 Sfc, ^p^7AE»7 

[0 15 0] o-5l^C, t:Kl2 3t*T-*5t^* 1 O O \C 
M/MR^ > >^V>*^|6 ( 5 mW/ c rrr ) ^2 »BJflB*f 

Zfi 1 «/b^ 7 /> 6 5 , gR 2 $H^> 6 6 % 3 »*SR» 6 
[0 15 1] 

x) (c, W * p u>x>— h 3 9 SrStoTlda^^ 
OtcflSliSixfcl*^*, [«3«c*Lfc2#sfc-H$ 

Hi L J: ";(^, y 7 p u h 3 9ffl!llCjS3fc-7 x 

'/4 2t K*f«lc«)t-v x ? 4 l jEfflrrs (09 1 

3) 

[0152] » 1 mxim^ft^n&'M£ntz.m?t-' 

XM1, 4 2 £rfr IT, 8*3R-lC*tLT. i£ft4 5 8 n 
m</)¥.-iS[g:</)A r f'ft-C 1 5 fMH. 2 )tlfc-R#It 
3ti"5 0 o#*Ui, hl2<7Djffi*-^x^ 4 1 , 4 2Sr-tix-€ f 
*L®2iS)tfiRtrja:5i£L, fe'g5 3 2 nmCO^-*fi^) 
NdYAGl/-f*t3W 23t* z Pr*»5ti-So S 

.kgdcnrnx-*** 4 1 , 4 
K/:Sf<Cg£^U Sfi6 4 7 nm^-Kfi<?)KrU-f 

)tT-5#NH, 2**r-*«r*-r5„ :wi*(oi/-ti 

Mllftl OmW/cm 2 "CfcSo ifc, W^Pl^ 

-cMicAttu s*KM^e>fl8i+*tia#Ra*L 2«w 

[0 15 3] ooVt, ±IE2**^F**^ 10 01: 
* p uvx'>- b 3 9 Srtt-fU 

{£*«9>^<7)#*M& (5mW/cirr ) «: 2 #IWJ»j* 
7^/^6 4C tn^n*«^t2^7A^JKj«SJxfc 
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[0 15 4] t-OOft, 5fei^f^«Lfc^^ *JE*6 2 t* 
p^7A£g7^^6 3 t Sra£#L/*c^n ?7^'>- 
Mc, *u ^viv|dfi^A^6 4*«#*ffl-eHA*)ot+ 
5 B ^ 60 t * , SI 6 5 CO hiC^ 4 6 

8 J)K m 2 »'h«ltf> 6 6(/) h(C^; 5 j»/WJR$> 6 9 ri\ ?ft 

[0155] Jftfftjc, Hfi#5iLfcifi;|fcbtM«t6 1 * 1 0 
0 °C "C 3 0 #ra/jn*s L r % BMM £ f r 0 „ 
10 [0156]« Jico«ifl|{c J: n , * p is^7 < 

[0 15 7] teSfcS«&"6 1 ^ft-:w«La-e;n^s 
■v>T ^ d h 3 9 f±, ^'JVhL->x;^^^('^ 

tf^*5^jKj 1 O 0 n m(/)»T)FM^lT^^^i' ^ v-i u 

9 JS'J^> 'J > K U 1 0 0 /i m^>|«|W 

20 i\ 

[0 15 8] oflC, l:Jdffi«Cl)t#ttK6 1 c/>;xW«tttco 

WIT, 0 ° //7ftJ^/x#t*cOft'K*lPtt*»Jiir L/li^ 
^tlf'll^^^iC^L/iNl 7 (a) , (b) , 

«tSftAco**icJ:o-c#^Sitftfb:UT*>S H 
[0159] r.coj:^ic, LiELfc^ffitrioTfVW* 

)t^jK4 4 0 n mfrbfflS 0 0 n m. JKJ 5 2 0 n m/j>^ 
30 ^5 7 0 n m s 6 3 0 n m/j^j^ 6 8 0 n m(/)$EWI^ 

&&«T*#>ofc 0 ^jxti, L«l l 4ic.j<L/r^:i:^ *>, 
• i^fe • frfecoftfeT-SSW^-tix^nii^ffflc^ 

[0 1 6 0] £X±(D£ #9*<£ttt6 2hJC % -ttt 

*fjfigco*«:tt«R*t-r4o ^t, lftcofetfcS#+^ 
6il:, 1««c^gfai"SS#t«ft^»tRW«ci*p^^^ 

[0161] Lfcri*o-C\ ' ' Wfeco3fe(c^j- 
50 fcm* p?7^ ferric LtSWM*I^teif5 r. ir lc i 
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let , fecWA^^/e^fft K*«iS"H-5^ ir^T^ 5„ 
[0163] /c-tf fcOlf, *n y ^^coW 

i*iA\ ;st«t«J4^*ai^«^n ^ J^)tcoA*t/nn]« 
WiRLtl^M^ f£«*n ;7A(/)«*CJ:6S« 

[0 1 6 4] ['J^c/)^fig7] ^:«W^tfi60'*Jte60^«g 
[0 16 5] [X] 18(a), (b) C^t^9i;, *'Jg 

v*J*ft£7 4 k MktiMlz is tixtofti. is tiX\<^ 

[0166] l; AJ* P i^3ti»V Y /I'A 7 3 tCli, 'J£ 
SfccO/Rflg 2 GO* P ^7A,(^7 f/PAl at [nUtd, fjFf 

w.^htw «6M i- s M ftfM -etti aiw sc &n#f ^ v ^ 

rffiWlW^W 7 3 a t, raW4*coffiiMKHW4U« 7 3 b k 
/)> « 'iltcMW $ tit t * 5 f*f* * p ^ v a tfBfSi is fix i * 

L/^U ?^P^7^d»7>f/Ux7 3*eit «f(C, 
fl5/jKSftTV*3f+:f**p ^^coJiRnfiS^, ^p ^9 A 
Jilft*^ y /u^ 7 3 coffiC£ >y^j-C')tcr)A#+>jfnjfflJ: *) mm 

[0 16 7] fcfe, fell 8 (b) tOHLfc4£8fc/x#t«7 

l (/)»rt&ife]'C(i. ^p^7AI®7y/^7 3^|;, » 
0 0M^&klWi>¥M 7 3a tffiJBSf^S 73b bfrhte 
[0 16 8] * V — ^-^"^^^-7 Y ^ JR 

/u^tW^p ^7 .A Heifer y/^^^I-^/-^— 

7 5frtj>$£WtLti*; ^ — KfcS^K&kfc-tir-r* *p 

[0 16 9] ±iet£ttK#MK7 l <of^*ffi 
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-CfcSo 

[0 17 0] hS:#|^Lfc^p v /7^^feft-7 

7 p u > x^>- h i 6 £ &tixed&-fZ> 0 Z co .fc "> [c 

mm^ntctm^. i*i 3 (oj< it 2 v-wicm* 1 0 

0M N «»8lCftit««L, «J*4 5 8 nmc/)!|t 
t (/) tf 1 0 mW/ c nr 'C^<j, :t 

S«fiH*L 2liltW:^LT3 0° coftj£T-A#H-5„ 
[0171] o-5^T, I:,fti2 )t ife F"^)t7 : ^ 1 0 0 id 
ctsa»)t», -v^^PU>x^>-h i 6Sr(±i*L, WW 
<C7k»7>-7°c^^ (SmW/cm 2 ) 5r 2 »|H]JSi« 

[0172] o^(^ N tf=7 7 4 [Zij =7—-?-.-jl — 

7 5 Srai#ffl-CaS^ Oit, 5 I; 

20 ,tii/^P ^ ^ Afdl* -7 Y 7 3 S:W I ^ oltfcjfe, 1 0 0 

o"C. * 7— — ^> 7^*7 Y 7 5 M^VX- 7 'x^" 

^ ^P^7^^7^^7 3q'|:«t^, Ai-f* 
(C, /K^7 >-/01^9Vm ( 5 mW/ c m 2 ) * 2 $>|H]J» 
WIT, UV^^TSrtf 

[0173] WiiCO&ajet U , ^ P ^'v A a***-? Y ^ 
A 7 3(e W«^/5L««Ml-*t^SMffllHr^ 

*17 3 b t^*Sl^B(WSn"C^5(^«(^p y 

=7 — ^^-^?-7j)Vj+7 5icJ:^, fl?fiJt$ix"C^5 
f^g^p ^^^coJgPflPH^, ^p ^v^fd»-7 Y/u^ 7 

[0 17 4] 4^o\ te»/x:««7 1 </>fts«teffl-0ffl^5 
■^>T ^ P U>X^>— h 1 6 (i, f5^C^J^i r lj U V 5C^«tttJC*3 
c/^toOO^j 100/i mcO|WIH"CiKfjlc:$ixTt^5"V-f ^ p u 

6 fi, »/h-> y > K U */H/>Wfi l 0 o v m^BBlW 

[0 17 5] o^C, iSEttttSfrHE 7 1 (C N fife** 
3 0° coftto^AWLt, 0° *i6](ns»*coj8[S«p 

[0 17 6] - ± ate, ±JSLfc*«fei-.toTf^KS 
*tfc***<ojRlB«c:3&^^6ia:*s»t«i lit 

7t7)\^4 4 0 nmfrbffoS 2 0 n m(D^m^>^^MXh 

50 ot 0 te«SW*co«*«^, ntfo<r>tem2<n 
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[0 17 7] W hcoj; 9ic x #^x&«7 4_L(c, BffM 
cotefrti&Mtc*^^ 

is tlT ^ 5 fcfll * p ^ 7 A frlfctiSL iS tlX *5 , 

^(/M^ffi^n ^7^^>wmni^. *p Alaska -y ^ 

t^:i/j^-J6 ri .tor, KWflf«SS:t£lf5r tic 

[0 1 7 8] ft*o\ * P £^ A£iii*V Y A 7 3 COWS 

^ a ^ zmm-i- & *r & » l x , i^wa 

[0 17 9] iOtc, <*f**o ^9 AcolgRBM^&ffijx 
Wtti t/W- £ xmm^ L t V > S BIS^-C , 5fc co A 
W ^inHMtcMBBUHcojfev > AfdMftB IT v ^SfeS^t^ * 20 
i: tc.t 0 , IxWft^M^lfi FSrW)»J-*"4 - 

60 

[0 1 8 0] /jr-ff&^tf, *p y = 7J.stjtt$L-? 4/vj»<ntf 
~C\ MffilMcD »/jr 6 «*fiO#:fl|* cr ^ v A «r«J»|-f « 4tt 

[0181] C1£-*ficojg<B 8 ] ^^BJI^ffi^^te^ff^ 
(Col^TL«|2(), [*|2 1 S [a6*5Jtt^BI 1 4(Cj&^^'C 30 

&f!M-r*u±\ a fco t fc n -e*> s 0 

(0 182IM2 0 (a) , (b) (o T <1M;9i:, 

— X-7 ^ ;Ui^8 2(Ol".(d3tfe:C07^P -f /UA 

8 3, 8 4, 8 5^MfU-Pfi*$n"C^P ^7^5/- h 8 
9«Slltl3»), -^cO-<— *^/WA8 2 h(^)tB5 
JlUJM 8 6^S=ffi*tL5i: i: tic, *p ^7A|fig7^u 
A 8 5 |-I:|*il8 7 tS*H&j«Ji8 8 ktfmz-mft& 

[0 18 3] l;|i!-<— 'A-7 2 <3\ PET (poly 40 

ethylene terephthalate) # 3 $ rt*#J 3 0 0 /i m 

co^Y^At**>5 0 

[0 18 4] ±|B^P^9A|E»7^/^8 3 Mil, 3f 

m^mrnvtrnms 3 a mftm^m^mtitmms 3 

b 1 #£S(£fKJl £ ti/C ^ £ ft*** p ^ 9 ^ s tt 

tLT^6f*:«^p^^A(0#S(0^.ffico^^ s tpiM 
*m** V l cofitH^r^-Cfc^Sc^ 

fc^l^^-Dtt^^n ^ffl*^ D — > 8 1 co 50 
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[0185] |S]«liC s -LIE* p ^ 7 A Itf«"7 -f A 8 4 
4UW8 4 b t^&-ff.(C««S*lTt^5f*f^n '/vis^ 

jpm * n T ^ 6 o * fc , i- tti* p ; /7^ jiii* "M^8 

W^«8 5 b fc^ft'^jcaUMSiL-Ct^f^W^n ; /7i^ 

[0186] /jrtj, H20 (b) |oj<L/r/p-/:r.n 
ffl x ^ u - > 8 i co»fifiiia-ett, ^ p ^ 7 AAJ** V Y 

A 8 3, 8 4, 8 5 4MC, ft*JcOF8fi<(L^M<Lrt^* 

*-BS(c(iJ» l o-^i o 0Ji<ojKHW43JH8 3 

a , 8 4a, 8 5 a t (SJfflW^M 83b, 84b, 85 
[0187] ttl^LT, t^p ^7isJ!|7 < /u A 8 3</)flR 
Tt^j, 7^rj A£dft*-7 ^ 8 4 cO»/|xffl5» 

[0188] ^ * X\ P rr. ^ ^ |f] X ^ U — > 8 

[ 0 1 8 9 ] m 6 (C^ Ltz X ') iC, hs*d^" x -7 y ^ A 

Ajcif*""/ < 8 3 (jfeM^aL tfyHM^'^—-r v 'J 
x) S:®»ff]"CHi!;^ott5o K t fd-<"XV </UA8 2(/) 
ftfc* (Oi&i.L(;ii, ^***:B#co=f— x h«:SrB6ihi-5fc 
«6l;KStK)ihB 1 5S:=i— hi-2>„ Stt;, -v-T^pu 
M6^r, *n AftiU^ 8 3ftiJ(Cfi 

Lfc2 3t*^-**:^ 1 0 Old, «»8(cRx.T3S# 
L, SI6 4 7 nmcO^-jgg(7)Kr U — if)t"CM 5 f * 

2^M^myt-r^ 0 ±td2>t^T-*)t 

i 0 0i;j:5«3t«, ^ p u>x^>- h 1 6 
lif «^C*«^>^(03!l#Hft (5mW/cm^ ) 

[0 19 0] o^'i;, hSr*J^«Lfc^n^7 

x) (c, -^>f ^ p i/yX-y- h 1 6 SrfitoTRR-t-So 
^<ni^icqifl|$ttfclWS:, El3{c^Lfc2 3t^: :: F » 

jt^^ 1 0 0 U ^SS: 5 3 2 n mCO^-®S(ON 



29 

9\»m (5mW/cm- ) &2 / /}»tLT, UV^T 
£1 T 0 o -tLT, K*4£r 1 OOtt 3 0 ^FftWOfffc L T . 

&\ 5t^jftft6 4 7 nm<«2**=F*»*-ef^«Lfc^ 

[0191] # H£r#W*Lfc*H '/7 

is J* v </^8 5 ( * M -r 3. #f > f.tR A — ^ -y 7" 
x) (c, -v-Y 7 n u> X h 1 6 SrffitA'CfiLlSi-^, 
-</>J; OtcmtB^tLfcl** 1 !'*, [«J3lc^Lfc2 )te£T-t# 
3fc7 : * t 0 OClJIe^fU Kfi4 5 8 nm(/)|-ili'j^)A 
rU-f^SlWIll, 2-)t*-F#»*-*-5o o-Jl^-C, 
I:.fti2 R# 1 0 OlC J: -v-T ^ ci U 

>x>-h l 6£fi-t a L, «FMc;k«7>^co^* 

(SmW/crrr ) t2#BflfiBWL"C, UV + aTftft 
0 tl t Lt, 1 0 Ott'3 0»WJ!lUlttL-C, 

4 7 nmi 5 3 2 nm(/)2**:f M^tM 
L u '/ v A h CO* a /7^4iS7 >r ^ A 8 4 h 

[0192] ft£>\ 2 )t* R#)t7 : ^ i 0 0 \cXZ> 2 * 
■l£ l*f*8K*C> 1^ — ^3tttJ£ti*J 1 0 mW/ c T**> 
6„ * fc s v^/uuy x* h l 6 WA^Cb RftW £ ft 5 
«J»*:I- U±K*?Mc*J-L-C Sate AWL, fcttmfrbm 
Witi5#B)tL 2«iKspHc»L"C3 0° coftjf-eAW 

[o l 9 3] W hcotofflic i *j , x -7 7 ^ a 8 2 K 
U , tn«LK Wftftco PI ft 5 p^^t *rr 5 

3 ftco^ n ^7 A|d»7 -f 8 3, 8 4, 8 5 ^fHM 

[0 1 9 4] ft*o\ 7°ny^^^fflX^ 'J->8 1 COfts 
K«Df«-effl^5-vf * n u>x^>- h i 6(i, W/N&i' 

L/>x'>— H6(t JR'h^U > K'J ^/H/>«fi l 
0 0 ii m<ntSimX*Btil&tn:^i>£*) ft 5 U>^^r^ v 

[0195] .hfdft:»iRJi8 6tt, )»fe</>fe*S:»AL 
fc»BB«T*#>^, Jfetd^fKSnfc^n ^A'>- h 8 9 
oO-<— x V -f ;Hn8 2 _hiC^Fi£ftS 0 

[0196] _btdf#fiJf 8 7 fi, WEflM*#\J 0 . 1 a mco 

h 8 9 607^n^^A|Bii^^/UA8 5i(Clf Lt 
[0197] ±SEiSWi£®/# 8 8 tt, JB0r*J& s Jfi 1 . 3 

[0 198] JifE^dv^^ffl*^ >8 

efe7t*3 0° 0>fcaW>&AWL-C, 0° 77[p]CD 
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[0199] o^ic, ta 2 l (c/rH~cfc M s « k(DX 5 
Kf^KLfcJifE^P:/^* ^iflx^ y— >8 1 (C N LC 
D (liquid crystal display) -fuisx.V 9 1 2 1 .£ *J 

RU»t$jftfc«WJtel- (te(i'3 0° t/>ft«*u^|ftW 
-^^5o -t LT\ -7 P 7 ^itj x ^ U — > 8 1 X , « 

W)tL 3 {iteKSW>t:L 4 t L-cW;IKhtWiiL-c, telft 
KW*L 4^««|[- 1 2 2 ^ W«S*iLS„ 
[0 2 0 0] f^-)tC-c/)-/n v :.- 7 7 »j x 7 U — >(±, !Ki^j 

L, ^miti^^SiC/j^^^ P V^-t. 7 ^7 Jf] X 7 y — 

mm v~ehm<, mm vxmt^^w^t^t 

[0 2 0 1 ] Wi-.^J; -<—xv ^/UA8 2 

-tii^tLKW«fi</)»ftS(*:fi^n aft 

C07]^ p >/=? A|E*V /U- A 8 3, 8 4, 8 5 7&*ft(JBi*l 

ti^'/p x j. ^ ^fl] x ^ y — > 8 i 4rHJt^ * t {zX 
tt»KW*L4**S^>ft;ttt[fflic(WIK^ U 

SW5tL 3 GO^fiijri^n va-- ^ ^flj x 7 y — > 8 1 
^teitS >/f^ fc Sft 6 ft it *> o T , IftJsSco ip »fe '/ d 

:r. ^ ^ hi x y* y - > 8 i c/^isilft >/ r^itcMiwt S-tt 6 c t 

[0 2 0 2] Hf V "u v,r. ^ 

^ 'J - > 8 1 COP>l 6 $ ^ffift 7 ^ t ft L (C, H«9]B$ =3 > 
30 [0 2 0 3] Lfc^oT, *fc ' Wfe • F¥fc^>3fe(-^f 
5 t W'^^fl-: i: if:^7- £ f r 7 - t V * 

[0204] mm<»Mi&9) ^mjio^mm^mm 

[0 2 0 5 ] 2 2 (c>f<i~ J: ') (C % ^'^Jig^^ftgiC/j^^ 
Sffi0 H H ^>^^^9 l ifc»KW«3 1 ' //7xiE 

fi92i, <i7fe« 9 3i, 9 4 dr , BdfnjBS 9 5 

40 t , ?tmm 96t mm 97^ am 98t 

[0 2 0 6] _hgEtt*SW«3 1 ' (4, ±i*Lfc*JI6<n 
JBtt4|c^^*lt1RKWtE3 1 *tfe^Hg 7 T*4ftW 

5 A<^gP^RS?r^p ^ 0 ^^fB^^ 7^jU 3 3coJ¥$*-[^ 
t?3t<7)AW*r6]ffl«t«9, *W-*£if5ftaS:lilLfct><0 

[0 2 0 7] Lfc^ot, ±ffilt»SW4E 3 1 ' (4. ^ 
50 7^SS3 4_h(7)^P^7AEt7>f^A3 3' fet 
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'/>3 5' , gS2«/hS[5^3 6 ' , £ 3 »>hffi# 3 7 ' ) 
^jfirt(C(E»Snt^5„ fit, J:fd» 1 »'hSB# 3 

rHj^Mi?H^r«V^fflJf*W3 5' air, HttJr^cOffi^ 

mm^m 3 5 ' bt ?L(c«(«5nT^sf*ar* p 

^^jWfM5it-o^5 H |Ml«ic, J:fd!S2«'hffl5#3 
6' S2c/)SJtiC*ntlhS*iraBT*ffiJfBW^«3 

^^^^/K/JtSti-Ct^o Jirci*3»/hff[5^ 

3 7* ia±, msom&^mi^zMmmvmm^m 
3 7' at ftinf$i 37' b t ^^m^mmtsnx 

[0 2 0 8] /j!*5, lK| 2 2 fCTj* L^feSSttS 3 1 ' 60 

WtAiK'Cd, * p v^j^sdm-y < 3 3 ' co?H»'h&B 

^ (Wl»/J>flW>3 5' , « 2 3 6' , ^3« 

'hiW*>3 7' ) 'p|c % ti^fML^^Lti^j:^ 
34 s 'JSBKdtlBc 10-tlO 0lfto^B#KIMi3 5 ' 

a , 3 6' a , 37' a t fl&M 35' b , 36' 

b. 3 7' b -F-*iWfltag^iKfiR*nTV^S u 
[0209] /JMX.-C, 3n»/hffls#3 5' ii#feS:SW 
t^J:^lc, m l ^ttft^K£SttTV^5 0 2=fc, 9g2 
»'hSBW> 3 6 ' «i»feS:fetW-r S <fc 9 ic s ff? 2 GOfiftri? 
,a'>d?Sn-CV^ 0 3 «/Nffi# 3 7 ' (iWfe^r 

[0 2 1 0] h,fd#^X^«9 2(1, te»K*t«3 1 ' 

ftUJ coitttK «-ft£ ( £ km -t Z> mm &M & ffiht i' 5 h co "C fc 

[0 2 1 1] [;|d«ft«9 3f±, -Ifettfe^ft/fH^fc 
</>-?*> 3„ 

[0 2 12] _h|diSWlHi9 4(i, I TO (indium tin 
oxide) J: «9 & *J , ft£»S#tfe" 3 1 ' «COS«S« t , 

#9*««9 2fl]com«s«i:t-ii:Sf^s^ h^-r-^tt 

[0213] .hldldffillW 9 5 |± % J*W^ ? tt 5 0 n m60 P 
VA (polyvinyl alcohol ) 9 , WfIMt4 x 5 

.t 1:7 fcr>^&JaS:Jfi"*-o 

[0 2 14] .h3E*»iR»9 6(1, life<7)fe*SrSAL 
[0215] _bfdf*!i g 9 7 fi, IKffj&Mft 0 . 1/imW 

-.mitis v * ><r>mmi&x\ sfci^s^^/^p^^ 

[0 2 16] ±|fi}KfiJl9 8tt, ^f^Wxh 
[0217]::^ «i*^*f 9 160f^»*jfeSrR 
[02 18] tf, _hfdffi»5cSW« 31' ^ *«£tt>Jfc 



(17) 11 -17 4 2 3 2 

32 

fig 4 xtm Ltiitmcx *) vmtz> 9 

[ 0 2 1 9 ] g] 1 3 ic^LfcJ; 5 (c, h£|HJ 
^Lfc^n T^-AlES"? 3' (*[£l^^7^>^; 

K^A^-^^^x) (c, 7/f^ni/>Xy-Ki 9&, 
* u >/7J*WafiT7 4 frJ* 3 3 ' ffllJ(Cfflt.lTfcix L i-^), ~ 

co J: 'jlcflifl^ftfcJttftSs 1*1 3 Lfc 2 fcifc |-*)t 

L/iJ:";(c N »[(/)^7xB:Hli:i^vxM 1 
5:, -v-Y f p u>'/y- |> 3 9 fflJiCjg)^ Srfid 
10 d5!:-J--6 0 

[0220] Sfj 1 ffi:)t{>mic^ii-^^ 

4 2^ifLT, W^ttCWLT, M4 5 8 n 
mco Hi -yjfiftco A r Is—tfytX 5 f*WI , 2 3fc * I" f*W >t 

■i'So KSdcojffi3t^ x ^ 4 l . 4 2 S: -tit-Pi l 

dYAGi/-ft-e3m 2 ycsK^aryc-f-^o 

IC, hfdcnjg)t^x^ 4 1 , 4 2 &tit^iL^;3^)tf4 
Et(-Ix/EL, i!6 4 7 nm(/)l|t '$tlk</)K r U — ^)t 
-CI 5«?m, 2*#-F»W)t-4-£ H *c/)^^c/)U— )t 
20 -M(ifil 0mW/cm : T*#>5. .tfc, ^n^vixjd 

8*-7-r^^3 3' ffllA^jflfllt^ixSW^jtL 1 (l^M- 

[0 2 2 1 ] o^V^T, l;g*d2 3tsK I'Wjtlfe* 1 0 0 (C 

(C/kftlv^rcOSS^jKl (5mWXcm J ) S: 2 ^>[B]JS4W 

— j sum. {^mf^^OHM^^ '/=7 

7 5 S:f«*fflT*IWOo(t, i^j 
30 \^0) |;i'.J:fd^ p ^ v ^fdia^ ^ 3 3 ' ^ o 
Itfcffe, 1 0 0°C-C3 0^f8JAU#ftLT, #R«tfS«rfj-0„ 

^co^ey-v— t5s #p Aldttv 3 3 ' 

*i"S 0 M7>^Mt (5mW/c 

[0 2 2 2] ^<7>Jl9«C^KSiXfcia:»rR«fit3 1 ' CO 

^7 xl«3 4_hir®HKS 9 6 ^tffita t i 
P^7^gB*7-f;l/A3 3' Ji(cf*ftS 9 7 
<d 0 ^C, f*Ii«9 7 h(^, «fvX^5rfl|^tIT 
40 O^x h7>T^|C^#LTjSW*«9 4&Mf£1rZ> 0 
[0 2 2 3] fc 9-*-cO«ffiS^(i % ^^XJKK 

9 4(c I TOSrX h^^"7 P «^?^#LT3S^««9 4^r 

[0 2 2 4] t-(7>«, lSl*^®<SJ£S^P^mfii 9 4 _h 

S:ffiAi-So ^rcT)^, #7^S«9 2^*iBi:i*«9 
3§rB£oT. 3M3fi-^ h y ^^M(7)85f B *^*^ 9 1 ffift 
50 «T*#5 0 
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[0 2 2 5] -co«fc ^{ciVMLtzi$&'m<m :: F-9 i Srffl 

BH 5 5 i: ««:Wtt^*B-C* fco 
[0 2 2 6] W KcOJ: • ft& • #fic0 3f«g 

c/ ) fjf ' a as ft { - wjts -r a s rs -e «i*i-W(-bw^bs 

m is #LTV ^5f*f£* p ^vA^MJii, ^co{£«* p 

!:Ji;/j-rC^6Wsr/)^Ix./:^p ^ 7 A fill* 7 ^/u 
A 3 3' £>frJ-Ste»KMti£3 l ' SrilBx.t{fJEif|-^^* io 

r-9 n^uui, te»s«t*S:Fjf«fioft*ifiiffl(c*ijpi*pr 

Hi J: 0 fKl»M/rnl^4t»/x«t6^tei»*r^ t -SI* 5 

[0227] -rfc*^ • »e. • ftfeco 3 aicsa; 

* «:Hi||cf J-Ap-i-6^«^«ft < , ftff/jrW a £ <k WHtWtt 20 
[0 2 2 8 ] 

[«»Jo#!)Ifc] l c/>«Wcote»/x*HE(±, W.hco 

,t 9^, btw«sic»j;E^ 

^ J i u > if- a. 7 — — h 75 ? fid 38: 5 il T l ^ S tit ft Sc "C 

So 

[0229] -tnt**, fifc»K#t>tS:3facoft/gasiaiic 30 

^{4 ■ 5 ^ 6 ^ t ^« -C # * i: v ^ 9 «i* Sr So i 

<9 MUSH" a d £ M^r#t6 0 
[0 2 3 0] M*Jl2(0«f«<^4t*S#tffirt, Jai-.coJ: 

*■ fa #> a B> *> a v Mi* '^W ^ft£«5cS#t tROS Sl 

[0231] t^x., ^msM^mm^rnvm^ 
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[0 2 3 2 ] «>RJH3co*qBcott|RKWfti(it N w | : c/>J: 

7 ac) /p 00 # [Si co ftfi$4 ft /j ^ t fii r>i a / j ^ sis 5> » ft ^ , 
rj y v A co hu [goo 3t(SJil - te*i**itl&^ ? fiiin3: ^Hti^o 
[0 2 3 3] fiI*ix^)tS:rtf^c/>ftJgttWllc 

9 (c, I*h ^if l^] ttfc/x # t>fec </> f nj £ 

[0 2 3 4 ] »*JS4<^«Bnci'>W;»fcK*t*St(i, W kcDi 

9 Id, 1 3 COWt/j>C/^#|/;t{d;j[lX.T, h.Jll* 

ffl^n S»iSft^a*5i«tt«co»/MSB5>Sr 

[0 2 3 5] ^n*4>X., J*** 1 3 COfpftt/^^f^jc 

i-ss*fifis^aiRWtd^ p y^ ASi«* 0 

[0 2 3 6 ] !i#Ja5co«iflcott*s#t«ii, W.h</)J; 
9 (c, Jd>ftJS l 4 (/)(«fi-i/j^)fftitl^l]it, l-Jdf* 
«(*u S*fjftficoR*Sl*»^*fll(*n y^ 

[ 0 2 3 7 ] ^ix^^, 1 ^^^4COfpjn7)»(/)«^ 

a s ft &mtR w ( d ^ p y ^ a £ft * n fc f*«^ p 

«^p^7AS:«it6^i(a^ S#t««iB*ift< 
[0 2 3 8 ] Lfc^oT, • »fe • #fe^3feiC*t 

f$H^ a ? y J±*Wi$L LX JKW#««Srltlf 5 r Id «fc 
ftffftflSS «r«*-fc* ^-**Srff 5 ^ 

[0 2 3 9 ] m&^6 <r>ftW<n$:mRtttiites J^±co<t 



35 

') (c, B *j|*JB l 5 cofplix^>cofl|fig(c*p*.T, tie* 

t- *f t l r ^ 6 mtit-e 5 a 

[0 2 4 0] ^ix 1 rt^ 5 coHixa*60fl|jjK 

[0 2 4 1 ] 7 CO«W|c/)-7 n C/a-. ^ ? JH X ? U — 

[ 0 2 4 2 ] *4-t**x., SW^RStC^ELtSEg* 

[0 2 4;]] J#*Jl8or>«»]co«t*iK>i;-*^(i, Lfeco 
t/)te*h£W«^, KWBco*/ v — v ^ a 9 t L T-3tiS± 

( c & 1 t f j it -a * s « r & -e ft ^ □ 

[0 2 4 4] *n**X.> • U& • ttfe^ 3 fetC*fJt£; 

* SrWJlcfJ-JW-rs^B^/j: < , 5 5 t 

[19 l ] >MBW<» --'^te60^1l!giC75^^4£«cSWtR<7>«l 

(b) \±\m\ (a) (C*5tt5A-Ai»$c«iBf|fiig-C*> 
[19 2 ] Ml LfcttUKWtRcOflsRXS-Cfi 1 9 * p 
[19 3 ] [9 1 (oY< Lfcl£«K»HR^^«XfS-CtT 9 * p 

[[9 4] 19 1 [c^LfcffiKS»«^**^tlftW^* 
^cO-Cfc*'; . In] [9 (a) (ift*»tt^)^v7, !?f]fe] 
(b) JiiStJ*1*itco^7 7T**>5o 
[[*] 5 ] >^«»flcof&co1|«^^ffitc*^*5ld:»S#t«^ 

[9 (b) *3,taqsiEi (c) \zmm (a) i-fct+sB-B 

[EI 6] H5lc*LfcttlRK»tE^fPHlxa-efT9*p 

^ y j* ffl v ^ a «)N-<7)ia« s: ^-r taw en? *> a 0 

[0 7] 19 5 (a) tS±Xf (b) fC^LfcffilRKlttKcD 

[0 8] ig5^L^it*sw«^3t^wtt*ia«"r5 
tco-efco, isjiii (a) tt3£«H4<o^9^ laia 

(b) ttjftttWtt^^^^-CfcSo 



(19) WHIT- 1 1 -17 4 2 3 2 

36 

[[9 9 ] *«Wcofi!i<7>^ifc^ 

»»R^«l»S:*i-t>co-cfci5, Mfel (a) l±»«t*U Tnl 
[5cl (b) lil^H (a) lCfcit5C--Cj»^»i»flfi!M"C*) 

[N 1 0 ] M 9 ic^ L fcte»;)c*fteV)ft-:« i;fvref r ") ^ 
p f 9 ^ Jd»l- ffl v ^ 5 i*^^(UHt & 4<^n*^)1^1 -C *) H 

[Eai i] m9{^y^Lfzi}Kwm^oy^nm^wm^ 

Sfccor**>^, (a) ll^/^m'kc/)^/^ 
(b) [iSM8ttc/)^7 7T^<3 (1 

60«iJi<;>«l&Sr>rH-t>eo-e#,r;, ML«I (a) 

[nira (b) (.tfirjw (a) {c*oit5i)-n*ftX-«il»iftiM"C 

[DSl 3] fell 2|c*Ltttftht*tttt</Ml2« i:«-eff 

^ p ^ y a rm i c « i ^ i*f f c/) fid Pi & hj i \% -e ^ 

a 0 

im i 4] iai 2{c/i;-Lf-tefK^#ffe^KM-^ 

20 cofflfriico«iSS:^-i-fc60-e#>^, WW (a) Ji^WW, 
[SJM (b) fi[pJIiK| (a) (C^ttaH-K^X-fMWlfiiWT' 

^W/jfec/iWlSSr^-l-^eO-C^irj, |m1L*J (a) t;tf4WI^U 
rsJM (b) UMia (a) {c*olt5l ? -F*6X-WI»fifiiM-t? 

[fell 7] [^l 6tc>i;-L^4S;tt^W«c?>)t^m 

•rsfcco-cfc^, iniia (a) ^fbMH (c) finfe/tc: 

6 K #t 3t St ^W: ^ ^ 7 7 -e fc a u 
30 [fell 8] 4i«W«ottico*Jfe^^tc*^^tt;tt^*t« 
^WhJc<7)«l&Sr^-rfcco-e#>^, InlBI (a) rt»WM, 

r^fei (b) m»m (a) (^^itaG-c^x-mwiftifei-e 

[[9 1 9] [91 H\^\^fziitfAhLtti&o^i^^u^V7 
[[9 2 o ] ^PJi^flilco-^Jfe'^^ic^^^^p i^j. 
(a) f±Mtai9, IpIH (b) fifnlfel (a) 
40 [[9 2 I ] 82 OteL^:/p iSx ? V 

1 ffifticRWffi 

3 7^p >()VJ* (|^n^7^) 

3 a nsmmmm 
3 b i&mmmm 

50 zl^7 — h) 
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1 1 , 

i a, 

1 a a , 

1 3b, 

2 1 

2 3 

2 3 a 

2 3b 

2 5 

3 1 
3 3 
3 5 
3 6 
3 7 

3 5 a 

3 5 b 
5 1 
5 3 , 
t:i >/-) 

5 3 a 

5 3 b 

6 1 
6 3 , 
A) 

6 5 
6 6 
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1 1 ' tt*K*t« 

13' *n ^ (f£fS**^ 

* p '/ V A WSk "7 y ^ ^ (MS* * ^ v A) 

* p ^ 7 ^^-7 -f /u a (f*fil* p ^ ^ A) 

m i »/i^> 

, 3 6a, 37a ffiafif^JM 
, 3 6b, 37b (ftMtfr^MW 

5 4, 5 5 * P ^7^^7 -f 
A) 

, 5 4a, 5 5 a |H5W1W4*M 
, 5 4b, 55b (SftUff^M 

6 4 * r- 3 ^ ^ A jtlS* -f /U -A ( f£f g * P y ^7 

SB l »>h8R» (»'h8B#) 
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66a, 67a, 68a, 



6 9a, 70 a ift 



0 b (It 



[I*] 1 1 




* 6 7 
6 8 

6 9 

7 0 

6 5a, 

6 5 b, 66b, 67b, 68b, 6 9b 

7 i te»K«r«i 

10 7 3 * P y / V A ,tiH*7 < A (f£ft* ^ ^ V -M 
7 5 -/J7-f ^-7 < /U A 

7 3 a *jBW*S 

73b mm^-m 

8 l "7°P 9 9 m X ^ D — > 

8 3,8 4,8 5 * P ^7 A iftiift^ Y ^ A (f#W* 
p ^7A) 

8 3a, 84a, 85a rftffi0T*HW 

8 3b, 84b, 85b \iW'A)\^m 

9 l iftft^Mf r 
20 3 I ' feflx'Wte 

3 3 ' * p ? v A & J* V Y ^ ^ ( * p ^ v ^ ) 
3 5 ' mi «'h»*> 

3 6' gp5 2^/j-m5^> 

3 7' «a»/hfflv» ($t'J^» 

3 5' a , 36' a , 37' a tfKMtff'^W 
as' b , 36' b , 37' b tftfflW^Wf 
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[016] 
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